Kinetics of folding and assembly of the human chorionic gonadotropin beta subunit in transfected Chinese hamster ovary cells.
We have employed Chinese hamster ovary (CHO) cell lines transfected with either the wild type human chorionic gonadotropin beta (hCG-beta) gene alone (CHO beta cells) or in conjunction with the gene expressing the alpha subunit (CHO alpha,beta cells) to study the folding pathway of the hCG-beta subunit. In both CHO beta and CHO alpha,beta cells, the earliest detectable hCG-beta precursor, p beta 1, which had two of six potential disulfide bonds (34-88 and 38-57) formed, was converted to p beta 2, a form that, following the formation of disulfide bonds between cysteines 9-90 and 23-72, migrated more slowly than p beta 1 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis under nonreducing conditions. The t1/2 for the conversion of p beta 1 to p beta 2 in CHO alpha,beta and CHO beta cells was 5 min, demonstrating that the alpha subunit had no effect on the rate of this conversion. Furthermore, the tryptic-releasable peptides generated from nonreduced p beta 1 or p beta 2 were the same in both CHO alpha,beta and CHO beta cells. Thus, both the rate and order of disulfide bond formation during the conversion of the folding intermediate p beta 1 into p beta 2 were the same whether or not the alpha subunit was present. A comparison between cell types expressing different alpha/beta subunit ratios revealed that the higher the glycoprotein hormone alpha subunit to beta subunit ratio, the greater the rate and extent of hCG heterodimer assembly.